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http://dx
S186Objective: Surgery in octogenarians with acute type A aortic dissection is commonly avoided or denied because
of the high surgical morbidity and mortality reported in elderly patients. We sought to compare clinical and qual-
ity of life outcomes between octogenarians and those aged less than 80 years who underwent surgical repair at
New York Medical College.
Methods: A total of 101 cases of acute type A aortic dissection repair between July 2005 and December 2011
were retrospectively analyzed, comparing 21 octogenarians with 80 concurrent patients aged less than 80 years.
All patients underwent corrective surgery (ascending/hemiarch replacement in 71; Bentall in 22; David proce-
dure in 2; Wheat procedure in 4; total arch replacement in 2) using deep hypothermic circulatory arrest. During
follow-up, the RAND 36-Item Short Form Health Survey Questionnaire was used to assess quality of life.
Results:Octogenarians (average, 85 years; range, 80-91 years) were compared with the younger group (average,
60 years; range, 30-79 years). The 2 groups had similar preoperative characteristics, but the younger group ex-
perienced more malperfusion (40% vs 9%, P¼ .002), were more likely to have undergone a Bentall procedure
(26% vs 5%, P¼ .04), and had longer circulatory arrest times (20 7 minutes vs 16 9 minutes, P¼ .03). The
overall hospital mortality was 9% (9/101). Among octogenarians, there were no hospital deaths, no late deaths
during follow-up (mean, 17 months; range, 1-59 months), and emotional health scores were better than those of
the younger patients (P ¼ .04).
Conclusions: Surgery for acute type A aortic dissection should be offered to octogenarians because excellent
surgical and quality of life outcomes can be achieved even in this elderly population. (J Thorac Cardiovasc
Surg 2013;145:S186-90)Urgent surgery for type A aortic dissection is commonly
avoided or withheld in elderly patients on the basis of
poor outcomes in some series.1 Among retrospective series
of type A dissection repair, in-hospital mortality ranged
from 18% to 43%2-6 for patients aged more than 70 years
and 13% to 83% among octogenarians.1,7-9 Apart from
age, specific predictors of operative mortality for acute
type A dissection in the elderly population have not been
identified, and poor outcomes have generally been
attributed to dissection-related complications.5,10
Consequently, many cardiothoracic surgeons believe that
the surgical mortality and morbidity for type A dissection
in the elderly are prohibitive. More encouraging survival
data have been reported,7 but postoperative quality of life,
perhaps as important to octogenarians, has rarely been
evaluated.10e Department of Surgery, Section of Cardiothoracic Surgery, New York Med-
ollege, Westchester Medical Center, Valhalla, NY.
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The Journal of Thoracic and Cardiovascular SurThe aging population, coupled with advancing life ex-
pectancy, will increasingly present surgeons with the ques-
tion of whether to intervene in type A aortic dissections in
the elderly. Therefore, the current study was undertaken
to compare the clinical and quality of life outcomes be-
tween a contemporary series of patients aged 80 years or
more versus less than 80 years who underwent urgent sur-
gery for acute type A aortic dissection.MATERIALS AND METHODS
Patients
We retrospectively evaluated 101 consecutive patients, including 21 pa-
tients aged 80 years or more, who underwent surgery for acute type A aortic
dissection between July 2005 and December 2011. The New York Medical
College is a regional tertiary referral center, with a C helicopter Stat Flight
program covering a 100-mile radius. The study was approved by the New
York Medical College Research Ethics Board.
Operative Technique
Possible acute type A aortic dissections are transported directly to the
operating room, bypassing the emergency department or intensive care
unit.11 During preparation for anesthesia, the imaging studies are reviewed,
and if the diagnosis remains in doubt, transesophageal echocardiography is
performed under general anesthesia. On rare occasions, if suspicion per-
sists but the imaging studies remain inconclusive, direct pericardioscopy
is undertaken to establish the diagnosis.
All patients underwent corrective surgery (ascending/hemiarch replace-
ment in 71, Bentall procedure in 22, David procedure in 2, Wheat proce-
dure in 4, total arch replacement in 2) under hypothermic circulatory
arrest. Our preferred access for cardiopulmonary bypass was direct axillarygery c March 2013
Tang et al Panel 4Abbreviations and Acronyms
IRAD ¼ International Registry of Acute Aortic
Dissection
SF-36 ¼ 36-item Short Formartery cannulation12 (78%), but when that artery was dissected, we used
femoral cannulation (14%) or ultrasound-guided direct cannulation of
the true lumen of the distal ascending aorta (8%) using the Seldinger tech-
nique. Cold blood cardioplegia was administered antegrade via the coro-
nary ostia or retrograde via the coronary sinus. The proximal repair was
performed during core cooling and may have included resuspension of
the aortic valve with a sinotubular repair, a reimplantation procedure, or
Bentall procedure. All distal repairs were performed during a single period
of deep hypothermic circulatory arrest (tympanic temperature <20C,
bladder temperature<22C), and all aortic anastomoses used the ‘‘sand-
wich technique,’’ using a strip of Teflon felt outside the aorta and careful
placement of the Dacron graft within the aortic lumen.13 Cardiopulmonary
bypass was discontinued at a tympanic temperature of 34C to 35C and
a bladder temperature of 32C to 33.5C.
Data Source and Definition
Prospectively collected data were retrospectively reviewed. Operative
mortality was defined as death occurring during hospital admission or within
30 days of surgery. Follow-up information was obtained using the Social Se-
curity Index and through telephone interviews with surviving patients. Late
death was defined as deathmore than 30 days after surgery or after discharge.
In addition to inquiries regarding present functional status and hospital read-
missions, follow-up evaluations included the RAND 36-item Short Form
(SF-36) Health Survey Questionnaire, a validated, widely used, comprehen-
sive quality of life questionnaire.14 It examines 8 general health concepts:
physical functioning, bodily pain, role limitation because of physical health
problems, role limitation because of personal or emotional problems, emo-
tional well-being, social functioning, energy or fatigue, and general health
perceptions. It also includes an indication of perceived change in health.
Statistical Analysis
Statistical analysis was performed with GraphPad Prism version 5.00
(GraphPad Software Inc, La Jolla, Calif) for Mac OS X (Apple Inc, Cuper-
tino, Calif). Categoric patient variables were compared using the Fisher ex-
act test. Continuous variables were expressed as means  standard
deviations, and median and range, and were compared using Student t tests.
Midterm survival and freedom from morbid events were compared using
the Kaplan–Meier method.
RESULTS
Clinical and Operative Data
Clinical data are presented in Table 1. The mean age of
the elderly group was 85 years (range, 80-91 years). The
mean age of the younger group was 60 years (range, 30-
79 years) (P< .0001). The proportion of female patients
was significantly higher in the octogenarian group (81%
vs 37%, P<.0001). There was no difference in comorbid-
ities between the 2 groups, except that 40% (32/80)
of younger patients had malperfusion compared with 9%
(1/21) of octogenarians (P ¼ .002). The only differences
noted in the types of surgical procedures between groupsThe Journal of Thoracic and Cardwere that younger patients were more likely to have under-
gone a Bentall procedure (26% vs 5%, P ¼ .04; Table 2)
and that the duration of circulatory arrest was significantly
longer in the younger group (20 7 minutes vs 16 9 min-
utes, P ¼ .03; Table 2).
Mortality and Morbidity
No hospital deaths occurred in the elderly cohort (Table 3).
The overall hospital mortality was 9% (9/101), but by ex-
cluding patients who were brought to the operating room in
shock and subsequently died, hospital mortality was 4.0%
(4/101). Causes of deaths were ruptured descending aortic
aneurysm (1 patient), cardiogenic shock secondary to left
main coronary artery occlusion (1 patient), shock with car-
diac arrest (1 patient), multiple organ malperfusion (1 pa-
tient), visceral malperfusion (1 patient), multiorgan failure
(1 patient), anoxic encephalopathy (1 patient), and cerebral
malperfusion and stroke (2 patients). There was no signifi-
cant difference in the in-hospital mortality between the
2 age groups (P ¼ .2).
Mean follow-up was 17  16 months (median, 14
months; range, 1-59months; 96% [19/21] complete) among
octogenarians and 20  18 months (median, 14 months;
range, 1-76months; 86% [61/71] complete) among younger
patients. Two octogenarians were lost to follow-up. Query
of the Social Security Index indicates continued survival
in 100% of the octogenarians (Figure 1). There were 3
late deaths (4.2%) among the 71 survivors aged less than
80 years. For the younger patients, the causes of death
were heart failure (1 patient), myocardial infarction (1 pa-
tient), and respiratory decompensation after withdrawal of
care (1 patient). There was no significant difference in late
mortality between the 2 groups. In follow-up, there was no
difference in major complications, such as myocardial in-
farction, stroke, renal failure, or organ malperfusion.
Quality of Life
The RAND SF-36 Health Survey Questionnaire was
completed in 57 of 68 survivors aged less than 80 years
and in 18 of 21 survivors aged 80 years or more. Physical
functioning was significantly better in the younger group
(P¼ .006), whereas role limitations due to emotional health
were less frequent in the older group (P ¼ .04). Other pa-
rameters representing quality of life measures of the surviv-
ing patients were similar between groups (Table 4).
DISCUSSION
This study, a contemporary series (2005-2011), is the first
report of type A dissection repair in octogenarians from
North America. Previous studies originated from Europe,
Japan, and the International Registry of Acute Aortic Dis-
section (IRAD) registry. The salient findings are that excel-
lent surgical outcome was obtained; in addition, quality of
life did not differ from a compared group of youngeriovascular Surgery c Volume 145, Number 3S S187
TABLE 1. Summary of patient characteristics and clinical
presentation among the 101 patients with acute type A aortic
dissection who underwent surgery at New York Medical College
Patient
characteristics
Age 80 y
(N ¼ 21)
Age<80 y
(N ¼ 80)
P
value
Mean age  SD (range) 85  3 (80-91) 60  12 (30-79) <.0001
Female 17 (81%) 21 (37%) <.0001
Hypertension 19 (90%) 60 (75%) .2
Diabetes mellitus 2 (10%) 10 (13%) 1.0
Smoking 2 (10%) 17 (21%) .3
Coronary artery disease 6 (29%) 13 (16%) .2
Peripheral vascular disease 10 (48%) 41 (51%) .8
TIA 2 (10%) 3 (4%) .3
CVA 3 (14%) 2 (3%) .06
Chronic heart failure 0 (0%) 12 (15%) .07
LVEF<40% 1 (5%) 5 (6%) 1.0
COPD 2 (10%) 4 (5%) .6
Renal failure 1 (5%) 0 (0%) .2
Marfan syndrome 0 (0%) 1 (1%) 1.0
Clinical presentation
Tamponade 6 (29%) 15 (19%) .4
Free rupture 1 (9%) 1 (1%) .4
Contained rupture 9 (43%) 21 (26%) .2
Shock 2 (10%) 7 (9%) 1.0
Malperfusion 1 (9%) 32 (40%) .002
Coronary 0 7 (9%) .3
Cerebral 1 (9%) 8 (10%) .7
Mesenteric 0 6 (8%) .3
Renal 0 2 (3%) 1.0
Iliofemoral 0 9 (11%) .2
SD, Standard deviation; TIA, transient ischemic attack; CVA, cerebrovascular accident;
LVEF, left ventricular ejection fraction; COPD, chronic obstructive pulmonary disease.
Panel 4 Tang et alpatients. Furthermore, the intermediate-term survival
among octogenarians was similar to an age- and sex-
matched population (Figure 1). Accordingly, we suggest
that surgery for type A aortic dissection should not be de-
nied in the elderly population.
A report of extremely poor outcomes for repair of acute
type A aortic dissection in octogenarians by Neri and co-
workers,1 with 83% overall hospital mortality,1 spurred
a number of centers to review their outcomes with thisTABLE 2. Breakdown of the types of procedures performed in the treat
patients and the respective intraoperative data
Procedure and intraoperative data A
Ascending aorta/hemiarch replacement
Bentall procedure
David procedure
Aortic valve and ascending aorta replacement (Wheat procedure)
Total arch replacement
Concomitant CABG
Cardiopulmonary bypass time (min) 1
Myocardial ischemic time (min)
Circulatory arrest time (min)
Data are presented as mean  standard deviation (range). CABG, Coronary artery bypass
S188 The Journal of Thoracic and Cardiovascular Surelderly, frail population. Piccardo and colleagues9 reported
45.6% hospital mortality in 57 octogenarians undergoing
acute type A repair between 2000 and 2006, with a 5-year
survival of 44%, recommending a judicious and less aggres-
sive approach to these patients.9 However, some centers had
more favorable results. Shiono and colleagues7 reported
a 13% hospital mortality and late mortality of 38% among
24 octogenarians who underwent typeA dissection repair be-
tween 1995 and 2005, and Hata and coworkers8 reported
a 13.3%mortality among 30 octogenarians with a 5-year sur-
vival of 48.5%. Although these results were more encourag-
ing, the authors cautioned that perioperative morbidity may
leave these elderly patients with a poor quality of life.
The impact of age alone on emergency surgery for type A
aortic dissection is not entirely understood. A recent IRAD
report demonstrated that surgical mortality increased signif-
icantly with increasing age, but nonetheless was better than
nonoperative therapy.15 A recent meta-analysis of 10 publi-
cations from 2001 to 2011 showed an overall mortality of
36.7% (111/308) for octogenarians, a 2.6-fold higher mor-
tality risk than in younger patients.16 The authors concluded
that immediate postoperative mortality was satisfactory and
suggested that more data regarding intermediate survival
and quality of life were needed.
The octogenarians in this study were not preselected and
represent a consecutive series; approximately one third pre-
sented with cardiac tamponade, 9% had shock, and more
than 40% had contained rupture of the dissection, making
our octogenarian patients a highly acute surgical cohort,
not unlike other series. There was no in-hospital mortality
within this high-risk group, and all octogenarians remained
alive during the postdischarge follow-up period. In compar-
ison, only 50% of octogenarians and 20% of nonoctogenar-
ians underwent surgery in IRAD, with an in-hospital
mortality of more than 35% and 100%, respectively.15
We believe that our standard approach may favorably af-
fect survival and outcome. Patients referred for acute type A
dissection are transported directly to the operating room,
bypassing the emergency department and intensive care
unit,11 where the final diagnosis is made. Avoiding delaysment of acute type A dissection between octogenarians and younger
ge 80 y (N ¼ 21) Age<80 y (N ¼ 80) P value
18 (85%) 53 (66%) .1
1 (5%) 21 (25%) .04
0 (0%) 2 (3%) 1.0
2 (10%) 2 (3%) .2
0 (0%) 2 (3%) 1.0
4 (19%) 11 (14%) .5
77  51 (118-345) 186  48 (80-292) .5
94  42 (45-232) 103  49 (39-210) .4
16  9 (10-33) 20  7 (9-40) .03
grafting.
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TABLE 4. Quality of life scores among survivors of acute type A
dissection repair who completed the RAND 36-Item Short Form
Health Survey Questionnaire
Quality of life
score components
Age 80 y
(N ¼ 18)
Age<80 y
(N ¼ 57)
P
value
Physical functioning 43  24 62  25 .006
Role limitations because of physical
health
39  36 42  41 .8
Role limitations because of emotional
health
87  26 66  40 .04
Energy/fatigue 51  15 51  20 1.0
Emotional well-being 79  14 75  16 .3
Social functioning 68  23 72  27 .6
Pain score 81  27 71  24 .1
General health 69  14 67  17 .7
Data are presented as mean  standard deviation. Among the patients aged 80 years
or more, 2 did not complete the survey because of loss of follow-up. Among the pa-
tients aged less than 80 years, 57 surveys were completed, 12 died, and 11 were lost to
follow-up.
FIGURE 1. Kaplan–Meier curve illustrating the 5-year survival of octo-
genarians who underwent type A dissection repair compared with the
age- and sex-matched US population. The asterisk represents the age-
and sex-matched controls whose expected survivals were based on US
Social Security mortality rates from 2007.
Tang et al Panel 4in transfer, transport, and confirming the diagnosis at this
stage allows precarious patients to be supported on cardio-
pulmonary bypass expeditiously. The series of operations
were performed by 3 experienced aortic surgeons, using
a consistent technique. All patients underwent deep hypo-
thermic circulatory arrest, and in the octogenarian group
there were no deaths and 1 stroke (5%), which compared
favorably with the pooled mortality rate of 36.7% and
stroke rate of 11.9% reported in the meta-analysis by Bian-
cari and colleagues.16 Some considered the use of hypother-
mic circulatory arrest in octogenarians a cause of
unfavorable neurologic results, contributing to loss of qual-
ity of life after aortic surgery. However, a recent study sug-
gests that advanced age is not associated with increased risk
for mortality and neurologic injury in patients undergoing
surgical repair for aortic pathology with hypothermic circu-
latory arrest.17TABLE 3. Postoperative outcomes of the 101 patients who underwent
surgical treatment for acute type A aortic dissection
Outcomes
Age 80
(N ¼ 21)
Age<80
(N ¼ 80)
P
value
Hospital death 0 (0%) 9 (11%) .2
Late death (>30 d after surgery) 0 (0%) 3 (4%) 1.0
Stroke within 24 h 1 (5%) 4 (5%) 1.0
Stroke>24 h 0 (0%) 2 (3%) 1.0
Myocardial infarction 0 (0%) 0 (0%) 1.0
Renal failure 0 (0%) 6 (8%) 1.0
Sepsis 1 (5%) 3 (4%) 1.0
Sternal wound infection 0 (0%) 0 (0%) 1.0
Bleeding requiring reoperation 2 (10%) 7 (9%) 1.0
Respiratory failure 7 (33%) 22 (28%) .6
Tracheotomy 3 (14%) 9 (11%) .7
Gastrointestinal bleeding 0 (0%) 3 (4%) 1.0
The Journal of Thoracic and CardWe perform computed tomography angiography or mag-
netic resonance imaging postoperatively before discharge
and obtain repeat studies at 6 months and yearly thereafter.
In the entire group, there was no proximal re-dissection or
aortic pseudoaneurysm formation during follow-up. We be-
lieve the ‘‘sandwich’’ anastomotic technique helps avoid
these late-term complications.13
The other salient finding of this study is that RAND
SF-36 quality of life surveys revealed that octogenarians
who survived surgery did well in terms of emotional and so-
cial well-being, although, as might be expected, physical
functioning scores were lower than those of their younger
counterparts. Santini and colleagues10 found that quality
of life scores among 19 long-term survivors aged more
than 75 years after type A dissection repair were similar
to those of the general, age-matched population in Italy.
These results suggest a much better outlook for this elderly
population than the report by Neri and coworkers,1 wherein
no survivor was independently functional 6 months after
surgery.
Study Limitations
The findings of the present study should be viewed in the
light of its limitations. This was a retrospective analysis of
clinical experience in a single institution, with a small sam-
ple size of octogenarians. There were a disproportionate
number of female patients in the octogenarian group, prob-
ably reflecting the age-matched sex proportions in the gen-
eral population. Better candidates were probably referred
from smaller community hospitals, producing bias, al-
though we maintain an aggressive surgical policy once the
patient has been referred. Because we did not decline sur-
gery for any of the patients during this study period, we
had no comparison between the surgical group and a medi-
cally managed group.iovascular Surgery c Volume 145, Number 3S S189
Panel 4 Tang et alCONCLUSIONS
Acute aortic dissection repair in octogenarians compares
favorably with a younger patient cohort, with a low hospital
mortality. Octogenarians who survive surgery recover
a good quality of life once discharged from the hospital.
We suggest that surgical repair for acute type A aortic dis-
section be considered in octogenarians and think that a bio-
logically based, rather than an age-based, treatment
approach is warranted if the underlying aortic pathology
is the only limiting disease.
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